DOT:10. 19800/ j. cnki. aps. 1995. 03. 002

34% %3 += 4+ W F K Vol. 34,No. 3
1995 % 5 A ACTA PALAEONTOLOGICA SINICA May, 1995

HEPERUSHE=H TR
AT

OCHFERFRRE R AR, B 210008)

A%
(R H R T 75 405 B\, I & T 416007

nE R E
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nov. , Fissanomocarella paibiensis gen. et sp. nov. y Huayuania subcalva gen. et sp. nov. , Luaspis
decorosa gen. et sp. nov. , Paranomocarella fortis sp. nov. , Wangcunia wangcunensis gen. et sp.
nov. fil Zhujia hunanensis sp. nov. , Fissanomocarella gen. nov. J& Anomocarellidae B ;Wangcunia
gen. nov. il Huayuania gen. nov. 43 5| 77 5E#1J3 \ Papyraspidae 1 Anomocarellidae #}; Luaspis
gen. nov. (R RN BERE. IAF RS EAHRILERPRR WX RARED, 2H
BMEESWHWEEST.

Xig  OME PFERE EHE STFR=TH

MAERREPERU = HENFEN T~ — BTN REAFREENRET=
MRS EERSEERNE TR, X— XA PERE =R, BEFHRIEES
(1963) X XA=(1977,1982) FI MR B (197 FE TR . 1981 4, iR A ™ /F 405 AXIA
SBAFESEAT 1+ 5 7 R R IAAER, ERE R AHE & M T RZR A& @, Br ks =nt
RIEFYHEEZ —EEMEE. 5, RO ZHEH =0 fiud B2 ERE. EF
REZSEXTMTAMEANP— ELERETE. SR, EFHREHXE=m R APE
LG L U MR IC A BB R A SRR P PR RS SR = F R M E R
B,iHE 4 5B 7 Bifh . Changgingia laevis sp. nov. , Fissanomocarella paibiensis gen. et sp.
nov. , Huayuania subcalva gen. et sp. nov. , Luaspis decorosa gen. et sp. nov. , Paranomo-
carella fortis sp. nov. , Wangcunia wangcunensis gen. et sp. nov. , Zhujia hunanensis sp.
nov.

TR A P ER S 2 A PAA, B T IREUR A BB AURA R
ZAEAEMVR, B MR E A= s A R AR BB TR, LRRABERENE &
AR TR AN RN ER RN EFAERAER, FTEXFRIMENRRLZ

» ERERRE RGN R E R R R BT R T M R SRR AN .
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KENBRIIRPREFZRE . FHRFENFBKERE, FENELEBRKERER
B AP T R R R FEAL R B, NBUE B = A ELE , Bt AR A A =t
SR, MEFRE T LAl RI4H 4 /I\Eu'['i*&%:l)Ptychagnostus atavus
# 52) Ptychagnostus punctuosus i ; 3) Goniagnostus nathorsti #5 ;4) Lejopyge laevigata %5,
B Lejopyge laevigata W VFAEH—H RIS . HANEVHBREFEREH—EHE.

RS TEBE 405 BRI B. FE. FAR. ERAR XE— SRESS
T ST, RCEBRPAFRKNEHAR ZEREAXSE5TRIFREERER ., BA#H
BB . A BB BALRAN A EE TR .
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Map showing location of the Wangcun and Paibi sections (indicated by X)

in Western Hunan,from which the present new taxa were yielded

J& Pt it

? REhF 2 Family Papyriasprididae Whitehouse , 1939
FrEBEB Genus Wangcunia gen. nov.
WRF Wangcunia wangcunensis gen. et sp. nov.
WE  SLBAEX K, o B4R , BT AR B . 8RBT X &S (A1) . T KBTS 8 AT R
EHEIIE. BRA2TE, 5LBRKELHES. |
it Opik(1963,p. 149) i\ 5, Papyriasprididae 3 J& F Ptychoparacea 8 #t, 5
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ZB A8 Prychopariidae ##ME— X A £ T H B 85 £ . Lh EX—Rpg=nt ki
5 Olenacea BRI =M R A IF LM Z4b. %% H M E ¥ M Henningsmoen (in Moore,
195D R EE T Olenacea BRAIW A . FTE A FLER Y, © LB BE)& T Olenidae F}8Y
# & Papyriasprididae #} . £ A HIAR AP, (UE L —BUF 8 M IR A, IRIBEH L EN
HKEMNARKH—HELERAKEDY 4/10, BHAK B BB HIRAH 3/10, HE
HARFRER— T wiieyME . B, R BT rs I E HaT M A E. HE THE
MEMA T ZE U W, AEREETNS  WYESTEN=MH., NFBHESE, Lk
= BRSL B b B A, BUERHRIE 53 N Papyriasprididae B ¥ 458 , i1 Papyriaspis White-
house, 1939, Pianaspis Saito et Sakakura, 1936, Prohedinia Lermontova et Tchernysheva,
1950, Tosotychia O pik, 1961 % ¥ B AT 3E, Mk JIME B K SM LR H A E ik
(plectrum) ,IRE K EHHMER, BB E T . BRI WIR T EEE#14. Papyriasprididae )
% B BRI K /N K , Pianaspis, Prohedinia %58 i B ¥ /D (173 %,1989, R 20,
B 4;Conopres,1966,Ta6n. 1,qur. 1,2;1a6m. 2,dur. 5), M Papyriaspis B BEFLAE B K. H
BAEEMEENHMLE, PHK RS SR E, XEFFE, ¥ T 5 Papyriaspis FLLE,

bR, RAEF B TR AL T HRELTFHESHE. £4
% H B A Papyriasprididae ®, #7845 Papyriasprididae Bl BHEERX JHEH & . (1)L
BEHWHABRR AimAEm ALY (OBRHERKMSTEL.

BHAS  WIRIAN, BB Prychagnostus punctuosus # T H ,

FREHR G . T Wangcunia wangcunensis gen. et sp. nov.
(B 1,8 1—11,12b,13)

IE SRETEARRA.

BE  AEWABTE, BB RSN, AR, < B /N T R 8] 9 56 Sk
B SR T TR, BTSRRI, KB (BIEHFO A L HLRKW 4/5, B 4 XL 80 . BiaTw
B, BEWBRAER: BB AR E R SRR AR B WX By B R
ARG ME B —BH/P k55 (B T, B 5) BT WA =X B il (] P9 B i) R A, KB
IR 5 58 X B A 07 s SE VI XS BV AR A 0 F L e w0 A, (] PR T RO . 35030 W DR s
HHR A B R BUPFIE S 5T (A1), BT S BB IR p K/, B A TE , ER L AL T LB
R, J5 o 5 SENA A . B2 BUR X, 585 (BRI % T 3UE 58 T PR it 1R) LR R B Y 1/25
WR 4 SR R ot , B B i, B F TSN B . SMIA T, AR B B SRAR,
BT EATX, M E e E R A AR, B R - RS R BT gB g, V B, ERFRE
ftRAs bR T LB 1, F P e WBIMR AR A HESU R AL U B B . BT K S Sh i R 3 (4
[60) o T 2R I SO T AT B 4 52 7 1B ¥ 25 A B TR, 7E SR B R BB AL 5 AT AR 32 5 /5 ST A
RS . AR -ZALMNEMNR, EXE5REXAEZEEWNERNHERXTIRNENKE.
ERGRE, FHgERR.

ESBBRE T, M. BRI B AT A %%, T AL L, iR
S, AL T /A AT

BRL=AE. F.OEHENLE, B, EMERH BRI 5rH AR BF
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AR, RUTREAEFEFD . FIEERNT W, ATHZ0RF B Mg EER; B hgmRsE. 5%
RIMEEZ.

LEMNGBENER .

BERTF, AT , ST 548 B, 500 A 81 AR, KB ART&SEEH 7/10—8/10, Sl
M, BmE R, REEGWE, S AN EFROETER 13 M-I K. B
MARwmAE O, @ EREERSETNSRBEMHE. MRIMIBE TR, 24 10—13 4
BT s B i 580, L BT 9 Bl T AR AR TS RO AR O R A, BT TS B R R B AR R 5 (A A
WEESR, BUE LS 0858, MGA%ETF, MERER. BEE&ATE, PHHEATIT
EMWA.

FEMEAT  HATE AT AT, P ERGIARL Prychagnostus punctuosus B,

ZBh®% Family Solenopleuridae Angelin, 1854

+i# BB Genus Changgingia Lu et Zhu,1983
1983 Changgingia Lu et Zhu, 8% %,104 7T,
1987 Austrosinia Zhang et Jell,Zhang and Jell,. p. 91.

W Fh  Changgingia shandongensis Lu et Zhu,1983

g 1987 4, K CEM Jell EREREFFRELAYEFRAEDENREEILERD
=ntAEt, 8 A Walcott (191 1)L HY Solenoparia chalcon (Walcott,1911,p. 83,pl. 16,fig.
YA FEILFRB Austrosinia, S.chalcon FTFU TR MBFERSKEH, HF BT
R SLERAT X AT T, A 055 e, B e W0, LA AR E  ER R BRa S NEE
W=AF M8, S R EEL—FB Changgqingia,iNHE S Solenoparia 1)
K AT K BT, L BRAT R B ZE R 30 ), BT X A (A D T T R » H B T 98 B4 o
W B VR Z GBEZIE . HULFI WL, Changqingia 5 Austrosinia TE 3k 3571 B R 77 B R 1F 55
E—B. [, Changqingia P FINARFRZPERAEKREL, 5 Austrosinia ) F= AR, B 0L
Y. B, BHAN EEEEENRLERA.

DA fESK ST A Jell (1987,p. 92) I3 N Austrosinia oy T, Y9 5 56 %5 3| Changqingia |8
., AN, TS EE W8 Solenoparia lata Tvshin (IIsmuu, 1953. ctp. 109, Ta61. 7, dur. 21,
21a) A B S. suavis Ivshin f) —E B R4 (Tpumna, 1953, erp. 102, Tabiu. 7, ¢ur. 1—3, 5—8,
15,n0n dur. )N IGARIE . BEEHFIREREZET B —AFH .

BRS% R, T b ER M Crepicephalina i ; M T & T & Goniagnostus
nathorsti % ; B8 H KM Solenoparia H s WA F)IL W& 5% 52 R LB HA.

KiBRAR @A) Changgingia laevis sp. nov.
(ERR T 1—4)
YE SMAZR WA, EE A B S
HiE LBUKFE, PFELE, KEAFHRTEEES 4/5, % FH. L&EFEL,
& AR, BTIRAR R AR IR A T 1 A R TR Sk 3 3t M (B R R RIE RN
Wi, RT3 30, Y TE 5 58 X BRI AL Tk B R R 2 BT, IE B l L )5 PR BT — AR
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A, R PSR B B AR TIOIR SN B0 RIS Bl 5 SR AR , 1 PRS2, o
RRRT R — /BT RIS HN GLT k3 RIS B A RIS, IR PIR, HR
b S T T A 4 8 P S R B SEBUOR X, B VR R R BRI SE . AR (U
) T 932 o B 0 92 5 RT3 4 1 R T 8 A8 b 5 B M0 60 0k ol 5 R DX 2 (4 ) T
R L T SR B v T R KA, TR RS IR TSR R R AT
I PIUE B, AN XL AR 45 R E A, BRI = AT, B
AL 3ok RO MEPE SE S

b XREBRYREREHE TR, FifSHRHH C M EHET IR
SR AT , S BERTRE R R R B A1

RS #IREEEHEE, FPERE A Goniagnostus nathorsti .

NWIEEHRF Family Anomocarellidae Hupé, 1953
HNTEEBRFTB) Genus Fissanomocarella gen. nov.

WP  Fissanomocarella paibiensis gen. et sp. nov.

B SAGEE EREHE A, BRI RERAE, LB, B MR E
M), 2 4 X8RI (bacculae) . FFRFE LN H S EM, EMNEEK . BEE Mm%
1] 5 Mz A< B PR = A B B SRR .

it FRLSZSNEBHFESELRFE, WLBHER, EHENETEE, RHAE
W KNFGLE, BRI TORE R KM 1 %5 Anomocarella, LHREAEXF A. chinensis
(Walcott) (Zhang and Jell,1987,p. 177 IEHE AL, B, %% E BT Anomocarellidae $5V I¢
|, HBE Anomocarella UL E B IF A Anomocarellidae $i% B B E A F 22 4b & H]
X EHRSIRE USSR R AP Bil%.

HALET =8 Hsuchuangia Lu et Zhu (it 224§,1983,88 T1), H B H b B J5 Ul {4 &
MR, B MARERUN BEZENERHER WEEEWE ) HRZBIEHE L
(paradoublural line) , Temnoura Resser et Endo in Kobayashi, 1935, Koptura Resser et En-
do in Kobayashi, 1935, Parakeptura Guo et Duan (3f % {8 £, 1978), Lianglangshani’a
Zhang et Wang GR #F#K2E,1985) , Teratokoptura Xiang et Zhang (JHAL L%, 1985) LR #Y
R B R A F M ik %, B E N1 R RS A GR 17 » % S T R 16 /5 U e e, 76 b
¥ L5 ERBMERNEK; Bt B11B R LG B # A& 5 BB AR .

Shergold (1980, pl. 33,figs. 6—9) Fil Kobayashi (1962, pl. 3,figs. 20—22)¥] 5 Hani-
woides —JRIEM T B H G A NN ER, , EXEBFHE ST EHHESHREUBTEMR
KRR A ; Haniwoides W1k %N 5 HBEBARE.

E'\‘fﬂ;ﬁﬁ Yﬁﬁﬁﬁ%ﬁ ’ Ep%iﬁﬁ Ptychagnostus atavus 7’;%0

HRI/NTER(EM.FF) Fissanomocarella paibiensis gen. et sp. nov.
(BRI, 5—11; B 1, B 1—3)
WiE SRMEMER.
fE kBUWHE . BIWEW, PERE; LER Y ME B mD , BT, 5w
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ER, ARG EN GERT NI S —X E AN 4 3B FRT
A, TR, SRV, PR R , F B R4 35 5 X B L F Sk B b BB R AT L 5
5 58 = DU X BRI o TSk B AT A BTG ¥ T R A BUIR, T Sl B (7B 5 B =
AL, EEGRE B, FERRE AL B B — S B, 5 R, SR — MR A .
EEFWANIE SR, TESMU A —3 e, IR GERED MR, EEA L BTN
1/3, BR AR SR/ B ATE S5 35 5 300RT it o BRAE XS, B U 5 88 X B AR X BRI TR IR
RS E, A, SRS R PRk B U L B AT I P . BT X AR B A 5 R AT
K=, mohm T & Sh % 38 (DA ), i b5, 7 ) BB AL HY )5 R 161 T W B - 1) J5
SR B A B S R BT SR TE BT, TR S IR SRR IR . EHARRT XA E 50° T A MATY 3K,
BT HTH %8 5 SR N FE, 2RO IUERIHISMA %, EE WXL E SRT&ME3E: 5
P, SRR E R TR EREERR. FHZEER, G HEPRRE, 7] S 26
P

BRI, 5 Mk %k 5 W77 mh e 3f m ERE R —x R, i, Kk
AR BRI BRI 0— R R TTEI,6—7 MATUR —MEEREHERT, K
MmN BN . MRS AR, [BIRD B AEES , A B X O 6—7 RO NE; B RAER . 1A
il T 1 320 S Ao SERPRBG IR 2 Y BN SIS AN 5 A 32 B i R 2 R Y 1
Wb, NTER K ET %R B —E IR,

3k 35 K BB IR AR T BAR 40 A FE SR e, BR BT DX 3R B R 95 )5 B 40 89 X SR 38

B M EREE, PERKIENA Ptychagnostus atavus i ,

El/NTEEHRM Genus Paranomocarella Yang,1977

X% Paranomocarella parallela Yang,1977

T Paranomocarella W35 Anomocarella 3 AL . 55 5% (1978,53 BT FEITH
ENH XA INA Paranomocarella® B 3k kil , PI 1151 [ < 51 HR A DX 85 7 BUAHIR 4H 28
BRNGME, gk EHERWMETEA 7R, B BT SCEA Jell (1987,p. 177—183)
BEPFTFREEIH 10 R Anomocarella BIFFIEE K, LR K FHFIER B LUK X BHA
BENFH. B Anomocarella B T A. chinensis Walcott & A. bella (Resser et Endo)
EREEY; A, albion Walcott fll A. temunus (Walcott) 7 B 5K S0 28 3 % 432 5 X AR 2841
WIRATX . L HE—R AR S EE5IRAMABRERERAN XK. B  BRBEHFEY
NG LR ERCARIBIL%E, BTE Anomocarella B R 1% W& F (Zhang and Jell,
1987,pl. 71,fig. 14;pl. 74,figs. 3,9,13;pl. 75,fig. 9). RE WM’ , B FH F A FEE Paranomo-
carella H—MILJE . MAMEIRH, B Anomocarella WEERXFIET LB NELK, B
/N B AT OUE R E ) BTG R 58K kB2 L B AR X 8/, Jo
FARE. EEMITHEMH RS TIPS, G REIEAEZEKEE.

WP P & 1 i X P RS 48 R H = ) Gangdeeria Zhang et Yuan (3§ 3C % %, 1980,
75 T1) 5 Paranomocarella PRAR IEEZE T HER T G. neimengguensis MR Ar 4 i W2
(BR3CE S, 1980, Eji 8, 10—12) , RIEMRATRER MR T R T H L3, WA L BME
WL S Paranomocarella 2 R AL , B FE M EE X — & 7] 86 Paranomocarella W B 5H
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5, X — A5 R I E 2 4 L PR R R
BRS% MR, HER Y Prychagnostus atavus ¥ E Lejopyge laevigata # T &R ;

W N ZR LI Linguagnostus wanyuanensis-Paranomocarella # ,

BN /B (E#Y)  Paranomocarella fortis sp. nov.
CEIRE 1,/ 120 AR 0, 4—13; AR IV , /] 1—4)

WE AR EE, RGN, BESTENXAMBATX, 5k, L 8inER,
B . _

i LZTKRAEKEBERTHBHEOEE, RRRE G B RTR%. L8
KA, FENE, B, FHSWTE. BTl HEVT. LBEEFHPAEXL
=ERE 3/4,F 4 MLBW(EERAEMERG 2 3 . FARTHEE, MBR, N34S s
B B B BARBRTINR  ERR , R R % S BK AR , A 3L B A IR S RS
B VXTI, AT A . ST B RS, BN IR BRI, AR AR i R
EHR B REXTLEPRREE, 5 LBET—E @M, PHAE —EWH TP R
M RN SR KB IR NS . BE IR KRR AT LBER 1/3, REBRZ AR
. S ST B (D SBAT X LA S, T akeg Bl , KGR — o my s k. atigss
HRPSWWE U RBEE MR, BRITXBI MY K, REATHEHEERANENE
i, FE B VRIS LB S RTEAE A , 4K T 1615 S R AR UT B 3 4, B SR T, BRI K Y
EME, FR%EREL.

SEMAT SO IR, AT . ORI R BRI B AE PR E A,
L. ArRgRE, R R ETER P SION ZAE E IR . BBBERIUR,
MR I &R,

BEEEE, & RIVL, sl A Bk HBA FHXTE, PHEK, REREIK
45, B T8 MY — XA R — A BT A KW M S TN R SR X TER Y
&, EANEET TR, B Mg XA B, B A BN, MXEHBMEIEA%EA.
B TAMA MG RER, EREARRZ B ELR, AN,

b RS )T P. pujiabaensis Yang et Lin (R 4#%,1991,161 77, &
W19, B 11—14) 88, B E L RIMA% L E R B, 5 RS, BEAT & %E
(&) . WITIRET = B —A4Fh P. transversa Yang et Lin (B 54,1991, B AR 19, &
9, 10RFEEEAAEZ T MG REEFITESHFHEN. AIHRBEHNINMFHIEEN R
HEFHHET oMU - X BEEWMWERNBAGEZ MR EE FHFe ks
ARG BE ALK, BT SR F P. parallela XFI|FF.

MR WEEEAEE KR EN; PRERRELEFE LA Prychagnostus atgvus H &
Lejopyge laevigata 5 .

iEE B (B’ Genus Huayuania gen. nov.
W F  Huayuania subcalva gen. et sp. nov.

BE KCEBRATDZEE N B, HREHRIRBUE R (&R, LB PR NE, BT
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BEPE. A% HE D, PELE, TEX, R MTFLEEE, GEMERE. B
KO BIEAGERMS, AEERIR. AHEMEHARRE. EHTREEH . FTEHEE.
Wit FETELE.EE.RE. FHEERHBREESSARESITX, PR
HOB AR IE R =1 . 3L 35 565 M= B (leiostegiids) sk B A MM Z b B AL IR &
HMERFHESURBIRINE RXRTEWRERE HZNIESH PR 3% 500 EE5
iE% » 15 Anomocarellidae R}y =it B U AEHEIT . KL B AR EOT 2 B AU A 838
BU R SR B AT X DA B A BRI SRR IR UL BE ]
BB 5 )| TIERERS Lejopyge laevigata-Clavagnostus # B P28 Dazhuia Yang et
Lin (BRI ,1991,154 TOB AL, AR Z AR EEHIMNLGTT Hd, HRERHE
i, HWBIER . WA, FEEMIHNEZNERTE, L BiRE TRY . L HIMEA LR
WEFBAMR . WR Dazhuia #1k B A T MR RS ICHIRERLA RIS 5
BUSEEERNEN. B FENL Dazhuia BHKEIH —HMRFEREZRLE, HLBEE
EHBEH—PH K.
FBFE W, IR0 5 Liopeishania Chang (3§ 3L ¥ ,1963, 5T 473)fE— L8, K B ZEF
JEERBARHEN X, R8N, HRATST RN RRER /DN, L8R NE.
B #EEEE; PERE Lejopyge laevigata T HE .

ERBIEIE R (FTR . E#fh) Huayuania subcalva gen. et sp. nov.
(ERE WV, B 5—14; B V , & 1—86)

WE SR,

i LBUBIE, KELYNWRMEREER 4/5, 8T 0E, Hhm B, ik
. LB, FRTIAE RIS EVE BRI AR .. BINR. BUSR B H B MR %,
R BH5. REXF, moMuGe, RIEHS . R MER MTLEPET. KEAN
LERAGEFTON 1/2. BEMS 2N, marsHE, AiERT L&l fA. LK. )R
AT KSR ZY 8] T BT R AN P ST, T3 8 SR AT BB T8, A B /MR A S %
FEE B, BT m e B, FEIE M ATHEl . TR BU0E, BA Mt B X IR E
REINEE R BEE S LB SR, X HASHNEER A TIREE DM
172, JEME G, FHEHERTE.

LA BmREREEEE RS+ EE HEBENIERE.

& BB A% 58, T8 I , BT ER A, S5 SRk e S Bk, 348 X 28 (R 1) , 360 £ 2 [ s
Bk, O T3k 25 5 G AT TE BB AT ERAR S , BT T L, N Sk 35 B SR 80 IR T AR AR
A& B , BB I AR B 2R , (LB 14 (median suture),

REERE , o A& IR, RBAITEMETE. PHKER ABNE, REALE
Ky 4/5, FmMRE, 5 FAE. REHNEEATE T2 EF, TR E TR, @EHKK
WSS, 4 Y — B RARETT R T AT AL =AM R . BRI B
HRAOEN, RERAEENToME . BIEH%RER, MmO 8 P aEg . h%WH
BRSBTS A SMBR , R  R G T L. RGP ESEREE . MNE. B
MBELR, BEF R EBIE %P7,
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FHEA BIEEEHEE, PREREENA Lejopyge laevigata L.

[EMi#Hik#t Family Proashaphiscidae Chang, 1963
EERB Genus Zhujia Ju,1983

W™ Zhujia lubrica Ju in Qiu et al. ,1983 .

Wit BIR (Lt%e4,1983,160 TOBMX —EH L (UBR T —HEL B M —H BT
A, R HE T Tsinaniidae B, AL 5X —BRFER IS, UYIHARLE 2
.. BT AT HEE R BRI A, A SUR B R AR S AR R R R R A
I SR 1E , B I )8 o B T Proashaphiscidae #,

Zhujia 541K Lioparella IEH M, AR Z bR )G HR B, L BATSER Y, B
- R 4 XFRTMRE .
9% WLJLEs, FERE; BB T E, Prychagnostus punctuosus 3 .

REIERE R (JFH  Zhujia hunanensis sp. nov.
(ER VB 7—10)

RE WK, LEREER, MR 08 R aTd 5k, i % 5% |, BT g m 5
KFHREEE. ,

HE LFEFE,RENE, FESEGERD, K ESRYEREEES. SRR,
LGB MR, REER, RS e P8, B, maTRER S s B, K E (B EST
AL BEKE 3/4;F 4 XL BW BT ME_MBWK, ARG, L ES B SR H
PESARRS 3 38 =X GUIR, A 5 E W0AHE , S IR A9 P S AR XS s B AR AT 5 55 70 X2 T Sk il
A, 5EEAEE. TR AR E G MDA S, FEESE. B/, 2TFLE+
#R o BR XA , SN SME R , AR 1) SRR 29 A PR (RIS B R Y 1/2. IREMES. B, Sh
5P % I8 B QD , PR, e AR S, W AP AR 28 T X 38 B 55 4hat
GOEAESE . BIAGIRTHE , ERSUE maTstih . ARAT X FRTI Dy MR 2 BT AR
RT3 () S0 3K B RTAGIE S, F5  E B P E 4, E IR AT SRR R P B R XL B S AT Sk
X JEXmESAE M BTG B RS, SESEENENE, %A TR, B
JE G HEINTE D .

RER TS, BET X XA R LA B0 55 A9 MR B4, B 1 B B S i vl WU YR T
B#E (BB BERES, SHMRE WM, At MEB /MR (B V B 10a,b)
HY S RS ABGRAE . R AWEGLE W REE R, A5 HE.

EbE  HFEEF Zhujia lubrica Ju # B X FI7EF HE LR AT 3 M BT 5% 7 A £ F
TR, IR AR AR EREENR EEEREENRE T RE S HEELRT
%. '

FMERKA AR AN E REFREEEURLERDES TR SELGHES
B =8 Lioparella BB F L. walcotti Kobayashi, 1937 (Walcott,1913,p. 191,pl. 18,figs.
2d, 2e,non figs. 2,2a—c;Zhang and Jell ,1987,pl. 66.fig. 14)+ 4484, NE Z &b B 5 EW
AR 8K L BRI T8 Y] . Zhuozishania typica Zhang et Yuan(1981,p. 167,pl. 3,figs.
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1,2) Bl B SCEM Jell (1987, p. 160) 58 8 Lioparella J& . E5H A XA ETEITR
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NEW POLYMERID TRILOBITES FROM MIDDLE CAMBRIAN
HUAQIAO FORMATION OF WESTERN HUNAN"

Peng Shan-chi and Lin Huan-ling
(Nanjing Institute of Geology and Palaeontology,Academia Sinica, Nanjing 210008)

Chen Yong-an
(405 Geological Team,Hunan Bureau of Geology and Mineral Resources,Jishou 416007 , Hunan)

Key words Polymerid trilobites,Middle Cambrian, Huagiao Formation, western Hu-

nan

Summary

The Jiangnan Slope Belt (Peng,1992) in western Hunan is known as one of the most
richly fossiliferous areas in China for Middle Cambrian trilobite faunas,yielding abundant
polymerids as well as agnostids. The Middle Cambrian trilobite faunas of this area have
been recorded previously by Jegorova and others (1963),Liu (in Zhou ez al. ,1977;1982)
and Yang (1978). New investigations to the Cambrian sequence of this area have been car-

ried out by the present authors in recent years. As a result of the investigations,a large col-

» Project Supported by the National Natural Science Foundation of China,and by the Laboratory of Palaeobiology
and Stratigraphy,NIGP, AS.
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lection of Cambrian trilobites has been obtained,in which many of the unreported taxa
have been recognized. The purpose of this paper is to document some of the new Middle
Cambrian polymerids. ‘

The material described here were collected during 1981 and 1985—1991 from the
Huagiao Formation of two sections measured at Paibi,Huayuan and near Wangcun, Yong-
shun respectively,including seven new species assigned to seven genera :Changqgingia laevis
sp. nov. , Fissanomocarella paibiensis gen. et sp. nov. , Huayuania subcalva gen. et sp. nov. ,
Luaspis decorosa gen. et sp. nov. , Paranomocarella fortis sp.nov. ,Wangcunia wangcunen-
sis gen. et sp. nov. and Zhujia hunanensis sp. nov.

The Middle Cambrian of the Jiangnan Slope Belt,in which the measured sections are
situated ,are divided into two formations,the Aoxi Formation below and the Huagiao For-
mation above. No trilobites have been found as yet from the Aoxi Formation because it
consists mainly of dolomites. The Huagiao Formation,however,is richly fossiliferous,from
which the Middle Cambrian trilobites in this paper are recorded. This formation consists
mainly of dark grey, thin, parallel-bedded, laminated argillaceous limestone, which bears
limestone lenses usually, with intercalations of light grey, thin to medium-bedded lime-
stone. The Huagiao Formation in Paibi section bears several intercalations of medium-bed-
ded to massive limestone breccia,showings great difference from that in Wangeun section.
Nevertheless, the biostratigraphical successions of the Huagiao Formation in both Paibi
and Wangcun sections are identical, with 4 trilobite zones based on agnostid species cur-
rently recognized in ascending order as: 1) Ptychagnostus atavus Zone, 2) Ptychagnostus
punctuosus Zone, 3)Goniagnostus nathorsti Zone and 4)Lejopyge laevigata Zone.

With the exception of Luaspis decorosa,all the new taxa described here have their
closest affinities to the Middle Cambrian faunas of North and southern Northeast China
and are stratigraphically limited within the Huaqiao Formation. Luaspis decorosa ranges
from the uppermost of the Huagiao Formation upward into the basal part of the succeeding
Chefu Formation which is earliest Late Cambrian in age,but its phyletic affinities still re-

mains unclear.

SYSTEMATIC PALAEONTOLOGY
Descriptive terminology used herein follows Moore (1959) ,where possible ,with addi-

tional terms paradoublural line and baccula (-ae) following Henningsmoen (1960) and

Opik (1967).

7 Family Papyriaspididae Whitehouse, 1939
Genus Wangcunia gen. nov.
Type species Wangcunia wangcunensis gen. et sp. nov. ,designated herein.

Etymology From Wangcun,a town south of Yongshun County,western Hunan ,near
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which the type material is found.

Diagnosis A genus tentatively assigned to Papyriaspididae ,characterized by the rela-
tively large-sized glabellar,the narrow preglabellar field, the squarallel anterior sections
of facial sutures and the multisegmented pygidium as long (sg. ) as cranidium.

Remarks Opik (1961,p. 149) characterized Papyriaspididae as a group of multiseg-
mented ptychopariacids. The only dorsal exoskeleton specimen in hand with 8 thoracic seg-
ments is here considered as an immature form based on its smaller size,and therefore,the
number of thoracic segments in the new genus still remains unclear at the moment. Wang-
cunia is questionably assigned to the Papyriaspididae based on its cranidial morphology,
which shows a close similarity to those of papyriaspidids such as Papyriaspis Whitehouse ,
1939, Pianaspis Saito et Sakakura, 1936, Prohedinia Lermotova et Tchernysheva, 1950 and
Tosotychia Opik,1961,and on the multisegmented pygidium.

The new genus differs primarily from all other genera currently referred to Papyrias-
pididae in the large-sized and multisegmented pygidium and in the proportionally larger
glabella with sharp-rounded rather than truncated anterior end and shorter (sag.)
preglabellar field. In cranidium,it is reminiscent of Wandelella Robison (1988,p. 98),but
the latter differs in having a longer preglabellar field and smaller palpebral lobes,and it is
readily distinguishable in the relative size ,segmentation and pleural structure of the pygidi-
um.

Age and distribution Prychagnostus punctuosus Zone,Middle Cambrian, western Hu-

nan.

Wangcunia wangcunensis gen. et sp. nov.
(PL. 1 ,figs. 1—11,12b,13)
- Diagnosis The same as for the genus.

Description Cranidial length (sag.) a little smaller than width between palpebral
lobes. Glabella of moderate convexity,slightly tapering forward ,acutely rounded anterior-
ly. Glabella plus occipital ring occupying 0. 78—0. 84 of the total cranidial length. Four
pairs of lateral glabellar furrows weakly to moderately developed: preoccipital furrows
deeply incised,slightly sigmoid or straight,gently oblique rearward ; 2P furrows weakly in-
dicated, slightly oblique rearward; 3P and 4P furrows very faint, transverse to slightly
oblique forward and oblique forward respectively. Occipital furrow deeply incised laterally,
shallowing medially. Occipital ring with median node lying before the midpoint,close to the
“occipital furrow. Palpebral lobe of moderate size with posterior end opposite preoccipital
furrow. Ocular ridge prominent,straight or slightly curved and gently extending rearward.:
Palpebral area flat,with a width equal to or slightly greater than half that of glabella. An-
terior border narrow,gently downsloping to slightly upturned,sharply pointing laterally,

with broad (tr.) and short (sag. ) plectrum. Anterior border furrow bearing a row of fine,
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irregular pits. Preglabellar field slightly longer (sag.) than anterior border. Anterior sec-
tions of facial sutures subparallel initially from anterior ends of palpebral lobes. Posterior
sections gently sinuous, enclosing triangular posterolateral limbs. Librigena with slightly
advanced genal spine. Hypostoma subtriangular in outline with well upturned anterior bor-
der and narrow lateral and posterior borders. Rostral plate present.

Thorax at least of 8 segments. Pleural tips pointed in the first 3 segments but shortly
spinulose in those behind.

Pygidium semielliptical ,multisegmented,as long (sig.) as cranidium,with transverse
anterior margin and acutely rounded anterolateral angle. Axis slightly tapering rearward,
extending to posterior border,with 11—13 rings and a terminal piece markedly elevated.
Pleural field wide, bearing straight, broad and shallow pleural furrows and narrow and
weak interpleural furrows. Lateral and posterior borders narrow and flat. Posterior margin
with anterior curvature.

Occurrence Ptychagnostus punctuosus Zone, Huagiao Formation; Wangcun section,

Yongshun,western Hunan.

Family Solenopleuridae Angelin, 1854

Genus Changgqingia Lu et Zhu,1983
1983 Changgingia Lu et Zhu in Qiu et al. ,p. 104.
1987 Austrosinia Zhang et Jell,p. 91.

Type species Changqingia shandongensis Lu et Zhu in Qiu et al. , 1983, by original
designation.

Other species Those referred to Austrosinia by Zhang and Jell (1987,p. 92) are here
reassigned to Changqingia. In addition,Solenoparia lata Ivshin (1953,p. 109. pl. 7,figs. 21,
21a) and the paratypes of S. suavis Ivshin (loc. cit. ,p. 102,pl. 7, figs. 1—3,5—8,15,n0n
fig. 2) also may be referable to this genus. These paratypes may represent a new species.

Remarks Zhang and Jell (1978) recognized a new genus Austrosinia from the collec-
tion of the Smithsonian Institution, Washington D. C. The specimens of its type species,S.
chalcon (Walcott,1911,p. 83,pl. 16,fig. 5),are known from the Changhsia Formation of
Changxingdao Island in southern Liaoning,bearing essential characters both in cranidium
and in pygidium identical with the specimens from the same formation at Tai'an, Shan-
dong,which had already been given a new generic name Changgingia earlier by Lu and Zhu
in Qiu et al. ,1983. Austrosinia is a junior synonym of Changgingia as suggested by their
morphology and geographic and their biostratigraphic distribution.

Age and distribution Crepicephalina Zone,North and Northeast China ; Goniagnostus
nathorsti Zone ,western Hunan;and Solenoparia Zone ,South Korea. Late Middle Cambrian,

Australia and Kazakhstan.
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Changgqingia laevis sp. nov.
(PL I ,figs.1—4)

Diagnosis Species of Changgingia, with relatively narrower (sag.)anterior border
but no granulation on external surface.

Description Cranidium of moderate convexity. Glabella defined by deep axial furrow,
acutely rounded anteriorly. Three pairs of lateral glabellar furrows weakly developed. Mus-
cle scars thin,with preoccipital ones bifurcated. Qccipital ring with small median node in
front of midpoint. Palpebral lobe lying slightly posterior to cranidial midlength. Ocular
ridge prominent,gently curved and oblique rearward. Anterior border narrow (sag.) and
convex ,narrowing abaxially. Preglabellar field as wide (sag. )as or slightly wider than an-
terior border,notably impressed,bearing broad (tr. ),obscure median furrow. Anterior sec-
tions of facial sutures slightly convergent forward,while posterior sections nearly straight,
strongly divergent rearward. .

Remarks This is a species of Changgingia first recorded from South China. It differs
from all the described species in having narrower (sag.) anterior border and anteriorly
‘more acutely rounded glabella and in the absence of granulose ornamentation on external
surface.

Occurrence Goniagnostus nathorsti Zone, Huaqiao Formation; Paibi section,

Huayuan, western Hunan.

Family Anomocarellidae Hupeé, 1953
Genus Fissanomocarella gen. nov.

Type species Fissanomocarella paibiensis gen. et sp. nov,designated herein.

"Etymology From Fiss,Latin, split, chink and Anomocarella,generic name,referring
to the anomocarellid-like cranidium combined with the two-pronged pygidium.

Diagnosis An anomocarellid genus with preglabellar field absent or extremely nar-
row ;anterior border wide (tr.) and flat,bearing broad (tr.) and short plectrum;glabella
with bacculae;occipital ring swollen posteriorly and obtusely angled rearward. Pygidium
with lateral borders prolongated posterolaterally into broad-based spines.

Remarks The anomocarellid aspect of the new genus is apparent not only in cranidi-
um but also in pygidium if the prolongations of borders are ignored. Nevertheless,it can be
easily distinguished from Anomocarella and other genera in the Anomocarellidae as well ,by
the particular spinulose pygidium and the much more reduced preglabellar field.

In the unusual pygidium,the new genus is reminiscent of several genera with bilobed
pygidium,such as Hsuchuangia LLu et Zhu in Qiu et al. ,1983,Temnoura Resser et Endo in
Kobayashi, 1935, Koptura Resser et Endo in Kobayashi, 1935, Parakoptura Guo et Duan,
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1978, Lianglangshania Zhang et Wang, 1985 and Teratokoptura Xiang et Zhang,1985. All
these genera,however,differ in having a shorter and thicker pygidial axis, proportionally
narrower pleural fields bearing no paradoublural line,backward rather than backward and
outward prolongated lateral borders, and hence a different outline.

The pygidia assigned to Haniwoides by Shergold (1980, pl. 33, figs, 6—9) and
Kobayashi (1962, pl. 3,figs, 20—22) respectively resemble that of the new genus in the
outline and the proportion of axis,but none of them has a similar pleural structure as in the
new genus. In addition,the cranidium of Haniwoides differs greatly in having preoccipital
median tubercles.

Age and distribution Middle Cambrian, Ptychagnostus atavus Zone ,western Hunan.

Fissanomocarella paibiensis gen. et sp. nov.
(PL. I ,figs. 5—11;PL. I ,figs.1—3)

Diagnosis The same as for the genus. |

Description  Cranidium subquadrate. Glabella considerably convex, parallel-sided,
well rounded anteriorly,with a pair of subtriangular bacculae. Four pairs of shallow lateral
glabellar furrows developed,with the preoccipital furrows bifurcated. Occipital ring trian-
gular in outline,bearing a subcentered median node and a pair of weak,outward and rear-
ward oblique furrows which isolate a pair of lateral lobes from the tumid main part of the
occipital ring. Anterior and posterior ends of palpebral lobe opposite to 2P glabellar furrow
and the midpoint of preoccipital lobe respectively. Palpebral area of fixigena slightly con-
vex,one-third as wide as glabella. Preglabellar field absent or extremely narrow. Anterior
border wide (sag.) and even,slightly upturned,depressed sagittally and posteriorly with
broad (tr.) and short plectrum against glabella. Anterior sections of facial sutures diver-
gent forward at an angle of about 50°. Posterior sections gently sinuous,strongly divergent
rearward.

Pygidium subrectangular,with parallel lateral margins. Axis well defined and weakly
segmented , with 6—7 rings and a semicircular terminal piece extending slightly beyond
paradoublural line developed as semicircular thick ridge defined anteriorly by prominent
furrow. Pleural fields gently convex and downsloping outward. Lateral and posterior bor-
ders differentiated from pleural fields by obscure furrows and by marked change of slope.
Lateral border prolongated and upturned into broad-based spines.

Cranidium and pygidium having a prosopon of fine,well dense wrinkles.

Occurrence Ptychagnostus atavus Zone of Huagiao Formation; Paibi section,

Huayuan,western Hunan.

Genus Paranomocarella Yang,1977

Type species Paranomocarella parallela Yang,1977,by original designation.
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Other species Paranomocarella parapolita Yang, 1978 (p. 54, pl. 9, figs. 4—6), P.
transversa Yang et Lin,1992 (in Yang ez al. ,1992,p. 161,pl. 19,figs. 9,10, P. pujiabaen-
sis Yang et Lin (loc. cit. ,figs. 11,14) and Anomocarella zhejiangensis Ju,1983 (in Qiu et
al. ,p.154,pl. 50,figs. 1,2).

Remarks Yang (1978,p. 53) considered Paranomocarella as different from Anomo-
carella in the presence of lateral glabellar furrows and in having caecate preocular fields
and broader pygidial borders bearing pleural furrows. However, the refigured material of
Anomocarella from North China (Zhang and Jell,1987) suggests that these differentiated
features are doubtful or of little value. Paranomocarella,as a separate genus in Anomo-
carellidae, could be better characterized by its low convexity, small palpebral lobes lying
close to glabella, proportionally small-sized glabella, well-developed plectrum, well-fur-
rowed pleural fields and well-indicated paradoublural line.

Paranomocarella closely resembles Gangdeeria Zhang et Yuan,1980 (in Zhang et al. ,
p. 75) from the Middle Cambrian Hsuchuang Formation of the Zhongtiao Mountains area
in southern Shanxi. Examination on the types of G. neimengguensis,the type species of
Gangdeeria,revealed that the holotype cranidium (loc. cit,pl. 8,fig. 10) seems to be an im-
mature specimen,while the paratype cranidium and pygidium (oc. cit,figs. 11,12) are ex-
tremely similar to those of Paranomocarella,especially in the convexity of cranidium,the
shape, proportion and sinuous flanks of glabella, the wide, plectrum-bearing preglabellar
area and the structure and segmentation of pygidium. Gangdeeria is probably synonymous
with Paranomocarella,but it is preferable to make a final conclusion until more material
from Shanxi is possible.

Age and distribution Middle Cambrian, Ptychagnostus atavus Zone to Lejopyge laevi-
gata Zone,western Hunan; Linguagnostus wanyuanensis-Paranomocarella Zone ;northeast-

ern Sichuan.

Paranomocarella fortis sp. nov.
(PL. 1 ,fig.12a;PL T ,figs. 4—13;Pl. IV ,figs. 1—4)

Diagnosis Species of Paranomocarella characterized by a large anterior area with flat
and elevated anterior border, a strong plectrum, and a transverse pygidium.

Description Cranidium of low convexity. Glabella parallel-sided with slightly sinuous
flanks and a weak median keel,well rounded anteriorly,occupying 0. 74 of total cranidial
length (including occipital ring). Two pairs of lateral glabellar furrows developed as shal-
low impression commonly in large specimens (4 pairs indicated in small individuals). Oc-
‘cipital furrow shallow medianly,slightly deepened near axial furrow, becoming extremely
shallow abaxially. Occipital ring together with posterolateral part of glabella swollen later-
ally, bearing a centered median node. Palpebral area flat, one-third as wide as glabella.

Palpebral lobe lying posterior to cranidial midlength. Ocular ridge short, strongly oblique
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rearward. Anterior border flat, elevated above preglabellar field, with stout plectrum.
Preglabellar field as wide (sag.) as anterior border. Anterior sections of facial sutures
strongly divergent forward; posterior sections transverse,enclosing narrow (exsag.) and
long strap-like posterolateral limbs. Librigena having wide lateral border,shallow lateral
border furrow connecting with posterior one at genal angle. Genal spine having wide base
continuing from borders. Librigenal doublure defined anteriorly by oblique connective su-
ture isolating rostral plate. Hypostoma having forward curved anterior margin,large,ellip-
tical anterior lobe of median body and crescentic posterior one,strongly downward-bent
anterior wings,and ridge-like lateral border.

Pygidium semicircular in outline,moderately convex,with flat articulating facets an-
terolaterally. Axis slender, well defined, with lateral sides slightly concave, having 7—38
rings and a semicircular terminal piece,reaching to paradoublural line and continuing rear-
ward as postaxial ridge. Border furrows indicated by concavity of pleural area. Pleural fur-
rows incised ,becoming feeble beyond paradoublural line,not reaching to margins.

Remarks The new species is similar to P. pujiabaensis,but the latter differs in hav-
ing a concave anterior border,a weaker and broader (tr.) plectrum and a semielliptical-
shaped pygidium. The present pygidium closely resembles the paratype pygidium of P.
transversa;the only difference lies in the more distinct abaxial parts of pleural furrows in
the latter. As in P. pujiabaensis, the holotype cranidium of P. transversa can be distin-
guished also by the character of anterior border and plectrum.

Occurrence Ptychagnostus atavus Zone to lower part of Lejopyge laevigata Zone,
Huagiao Formation; Paibi section in Huayuan and Wangcun section in Yongshun, western

Hunan.

Genus Huayuania gen. nov.

Type species Huayuania sublaevis gen. et sp. nov. ,designated herein.

Etymology From Huayuan,a county in western Hunan.

Diagnosis A genus with all cranidial furrows except anterior border furrow moder-
ately to largely effaced. Preglabellar field absent. Occipital ring having median node. Palpe-
bral lobe rather large,located posteriorly. Broad anterior border slightly convex. Postero-
lateral limb of long blade. Librigena non-spinose. Pygidium semicircular with articulating
facet. Pleural and ring furrows largely effaced. Axis raised with lateral side slightly concave
and posterior end indenting paradoublural line. Except lateral glabellar furrows in cranidi-
um,and pleural,lateral and posterior border furrows in pygidium,all furrows well indicat-
ed in exfoliated shell.

Remarks The cranidium has a leiostegiid aspect,but the combination of cranidial and
pygidial features is more likely of an anomocarellid. The new genus is now questionably as-

signed to Anomocarellidae as the absence of preglabellar field, the evidently tapering



296 ) S 7} = 3 # i

glabella,the non-spinose librigena and the effacement may prevent a definite assignment.

The cranidium resembles Dazhuia Yang et Lin (in Yang et al.-,1991,p. 154) ,a mono-
typic and poorly preserved genus from northeastern Sichuan,but the latter differs in having
a flat and strongly upturned anterior border,a transverse anterior border furrow,and the
well-defined axial furrows even in unexfoliated state. According to observation of Yang and
Lin, Dazhuia has a median glabellar node lying at about two-thirds (65%) of glabellar
sagittal length from the occipital furrow. However,the presence of such a glabellar node in
an anomocarellid (or a lishaniid trilobite as assigned by Yang and Lin) seems to be doubt-
ful. A reliable comparison can be made on this feature only until more material of Dazhuia
has been obtained.

Age and distribution Middle Cambrian, Lejopyge laevigata Zone ,north Hunan.

Huayuania subcalva gen. et sp. nov.
(Pl. N ,figs. 5—14;Pl. V ,figs. 1—6)

Diagnosis The same as for the genus.

Description  Unexfoliated cranidium of moderate convexity, with a length to width
ratio of 0.85—0. 90 between palpebral lobes. Glabella slightly convex, tapering forward,
anteriorly rounded, defined laterally by weak and slightly concave axial furrows. Lateral
glabellar furrows absent. Occipital furrow faint. Occipital node prominent and centered.
Palpebral area slightly downsloping outward. Palpebral lobe half as long (exsag.) as
glabella. Ocular ridge feeble. Preglabellar field absent. Anterior border slightly upturned in
earlier meraspis, gently convex, slightly downsloping forward to horizontal in later
meraspis and holaspis, Anterior border furrow bent forward, well defined. Anterior sec-
tions of facial sutures divergent forward ; posterior sections slightly sinuous,strongly diver-
gent rearward, enclosing long (tr.), subtriangular posterolateral limbs. Librigena having
gently convex genal field, wide lateral border,relatively narrower (tr.,exsag.) posterior
border,shallow lateral border furfow and faint posterior border furrow. Genal angle acute-
ly rounded ; genal spine lacking.

Pygidium semicircular in outline,moderately convex with articulating facets anterolat-
erally. Axis conical,with slightly concave sides;terminal end well posterior to weakly de-
veloped paradoublural line. Ring furrows nearly completely effaced in unexfoliated state
but well defined in exfoliated state,dividing axis into 7 rings and a subtriangular terminal
piece. Pleural field convex,downsloping outward ,smooth in holospis,but weakly furrowed
in earlier meraspis. Borders flat or slightly upturned, differentiated from pleural field by
marked change of slope. Exfoliated holaspid pygidium developed with no pleural and inter-
pleural furrows. Doublure of moderate width,with concentric lirae.

Occurrence Middle part of Lejopyge laevigata Zone,Huagiao Formation; Paibi sec-

tion,Huayuan ,western Hunan.
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Family Proashaphiscidae Chang,1963
Genus Zhujia Ju,1983

Type species Zhujia lubrica Ju in Qiu et al. ,.1983;by original designation.

Other species Zhujia hunanensis sp. nov. as described below.

Remarks Zhujia was assigned to Tsinaniidae by Ju (in Qiu ez al. ,1983),but it is
preferably assigned to Proashaphiscidae based on the morphology of exfoliated surfaces.

Zhujia is similar to Lioparella Kobayashi, 1937 (see Lu et al. ,1965,p. 168) ffom Mid-
dle Cambrian of North China,but the latter differs in having larger palpebral lobes,an an-
teriorly truncated glabella and a spinose pygidium.

Age and distribution Middle Cambrian,northern Zhejiang ; Ptychagnostus punctuosus

Zone ,western Hunan.

Zhujia hunanensis sp. nov.
(PL V ,figs. 7—10)

Diagnosis A Zhujia species with shallow axial furrows outlining glabella clearly.
Glabella keeled. Anterior border furrow considerably bent forward. Anterior secfions of fa-
cial sutures divergent. Cranidium with width (tr.) slightly greater at preglabellar area
than at palpebral lobes.

Description Cranidium subquadrate in outline, moderately convex. Axial furrows
shallow on unexfoliated surface and well defined in exfoliated state. Glabella of low con-
vexity, tapering forward,obtusely rounded anteriorly,with a median keel sagittally and 4
pairs of faint lateral glabellar furrows,among which the preoccipital and 2P furrows long,
oblique rearward; 3P pit-like,opposite to the midpoint of palpebral lobe,isolated from axial
furrow; 4P also pit-lite,lying at anterolateral corner of glabella,close to axial furrow. Oc-
cipital furrow faint and straight. Occipital node centered. Palpebral lobe small, lying .at
about the midlength of cranidium. Palpebral area half as wide (tr.) as glabella,gently con-
vex, slightly downsloping outward. Anterior border flat to slightly convex. Preglabellar
field as wide (sag.) as anterior border,downsloping forward. Anterior sections of facial
sutures gently diverging forward onto anterior border furrows,then turning inward and
forward to cut straightly anterior border ;posterior sections nearly straight,enclosing trian-
gular posteroiateral limbs.

Remarks The new species differs chiefly from Zhujia lubrica, the type species,in
having relatively more developed axial furrows,hence a more outlined glabella, divergent
rather than parallel antérior sections of facial sutures,and a less bent anterior border fur-
row.

The new species resembles Lioparella walcotti Kobayashi, 1937 (see Walcott,1913,p.
191,.pl. 18,. figs 2d,e,non figs. 2, 2a—c and Zhang and Jell, 1987, pl. 66,fig. 14) in the
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courses of the anterior sections of facial sutures,the structure of preglabellar area,the na-
ture of ocular ridges and the keeled glabella,but the latter has larger palpebral lobes and
an anteriorly truncated rather than rounded glabella. It is also comparable to Zhuozishania
typica Zhang et Yuan (1981,p. 167,pl. 3,figs. 1,2) ,which is now reassigned to Lioparella
by Zhang and Jell (1987,p.160),but the latter differs in having a wider (sag. ) preglabel-
lar field, larger palpebral lobes and a proportionally smaller glabella.

Occurrence  Ptychagnostus punctuosus Zone, Huaqgiao Formation ;- Paibi section,

Huayuan, western Hunan.

Family uncertain
Genus Luaspis gen. nov.

Type species Luaspis decorosa gen. et sp. nov. ,designated herein.

Etymology From Lu,in honour of Prof. Lu Yanhao,and aspis (f.) Latin, meaning
shield, carapace.

Diagnosis Cranidium considerably convex (sag. ,tr. ). Glabella large,paraliel-sided,
occupying most part of cranidium. Occipital completely effaced in holaspis. Occipital node
devéloped. Preglabellar field absent. Anterior border wide (sag.), horizontal to slightly
downsloping forward. Palpebral lobe very small,lying at about the midlength of cranidi-
um,close to axial furrows. Pygidial axis broadly conical ,ending as postaxial ridge indenting
posterior border. Pleural area smooth.

Remarks The phyletic affinities of the new genus are unknown. To our knowledge,
there are no Chinese polymerids from Middle Cambrian resembling the present genus.
Morphologically, it is more or less comparable to blountiinids, such as some species of
Blountia Walcott, 1916 and Blountia (Mindycrusta) Opik, 1967, especially Blountia bella
Robison (1988,p. 54,fig. 13. 5,8—12). Both Blountia and Blountia (Mindycrusta) ,howev-
er,can be distinguished by the presence of preglabellar field and by having a lower convex
cranidium,a proportionally smaller,tapering rather than parallel-sided glabella,a relatively
narrower (sag.) but more convex anterior border,more widely placed palpebral lobes,and
more divergent anterior and posterior sections.

Age and distribution Lejopyge laevigata Zone of Middle to early Late Cambrian,

western Hunan.

Luaspis decorosa gen. et sp. nov.
(PL. VI,figs.1—9)
Diagnosis The same as for the genus.
Description Cranidium subrectangular in oﬁtline,considerably convex (sag.,tr.),
with a length greater than the maximum width at posterior margin. Axial furrow shallow.

Glabella very large and tumid,subparallel-sided ,obtusely rounded anteriorly. Occipital fur-
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row faintly developed in meraspis but absent in holaspis. Occipital node prominent in
meraspis and faint in holaspis. Palpebral lobe small,lying at midlength of cranidium or
right in front of that of glabella,separated from axial furrow by very narrow palpebral
area. Anterior border flat and wide (sag.),horizontal to slightly downsloping forward..
Preglabellar field absent. Anterior sections of facial sutures slightly divergent forward,
curving inward after crossing anterior border furrow; posterior sections slightly sigmoid,
moderately divergent rearward,enclosing subtriangular posterolateral limbs. Posterior bor-
der furrow shallowing abaxially.

Pygidium semicircular in outline, 0. 7 as long as wide. Axis broadly conical ,moderate-
ly convex, with anterior width nearly equal to that of pleural area, bearing straight to
slightly concave flanks. Axis completely effaced in unexfoliated state,but weakly furrowed
when exfoliated with 4 rings and a triangular terminal piece continuing as postaxial ridge
onto border. Pleural field unfurrowed, gently convex, with outer part downsloping out-
ward. Borders slightly convex,widening rearward ; border furrow shallow.

Occurrence Lejopyge laevigata Zone ,Huaqiao Formation to basal part of Chefu For-

mation (Upper Cambrian) ;Paibi section,Huayuan,western Hunan.
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1—11,12b,13. Wangcunia wangcunensis gen. et sp. nov.
1. k38, X6, 2. PEEMRERERkE, X3, holotype. 3,35 T STEAIE 310, B 7b SMEIR A M MRBEFHL, X 8. 4. 3F
FRBMWHE, X5, 5. FRRELE, X8, 6. REWLH, X8, 7. WEEB LS L HEERERNENHG),
X6, 8 B, x8, 9. B#,X5. 10. BH¥, x3. 11. BH, X2, 12b. B#, x3. 13. B#, X5.
REE . YWS56.7; BIT5.118804—118814,118816,118817, JEfL: Ptychagnostus punctuosus %,
12a.  Paranomocarella fortis sp. nov.

ki, X3, RES . YWS56.7; BigE.118815. EfrRF L.

. BT

1—4. Changqingia laeuvis sp. nov.
1L REETREFEMNLE, W@ FMATMM (D), X 8,holotype, 2. RERMBEHMLE, X8, 3a,b. BEHBEMLZE,
X6, WML HTH, X 6. 4. REREHBPRLE, X6.
XA E . HP17a; BiC5:118818—118821. Efii:Goniagnostus nathorsti ¥,

5—11. Fissanomocarella paibiensis gen. et sp. nov.
Sa,b. k3, X5, WP MM, 6. L3, X5, 7. R5g¥k 3, X3. 8. %3, X4, holotype, 9. FAHFHA B, X3, 10.
B, x2. 11. B, X6,
R 45 .HP14, BiD5.118822—118828., JR{i:Ptychagnostus aravus #,
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1—3. Fissanomoc-arella paibiensis gen. et sp. nov,
la,b. k3, X5, WAL ML, 2. WAERME BB HE, X2, WM, BRBA%. 3. BH, X3,
RS HD14; BiC5:118829—118831. BR{f:Ptychagnostus atavus ¥,
4—13. 'Paranomocarella fortis sp. nov.
da,b. 3%, X 3,holotype. 5. k3%, X5, 6. REFHEMIEEIM, X3, 7.kFE, X4, 8. FE®L%E, X3, 9. BEHH
HIEAIESNE, X4, MBER. 10. L3, X3, 11. B, X6, 12. 53T, X3, BB HE, WM. 13. %32, %3, BB
B, 13. %%, X3, ’
k&5 10 25 HP19, B 12 5 HP14, K&¥ N HP17; B0 :118832—118841, JR{L:Lejopyge laevigata 3,

B R W
1—4. Paranomocarella fortis sp. nov.
1 B, X1 5, AR, 2. B¥E, X2, 3. BEE, X2, BB, «. B¥, ¥z,
KRES.EH 10 HP14, KRN HPL17; Bi25.:118842—118845. FE4i: & 1 2 Prychagnostus atavus 3, 2—4 K
Lejopyge laevigata # .
5—14. Huayuania subcalva gen. et sp. nov.
5. REEAE, X8, 6. REMAR BN LI, X 10, 7Ta—c. RE MR BEA L, X5, 578 F A BTR , holotype.,
8. RERMAILE, X8, 9. REMAHEHN B, X4, 10 F3H, X5, BB HH. 11. FHH, X 10, BREHEN
. 12953, X 10, 13. BH, X4, 14. FH3HH, X8,
K45 HP22; Bi05.118846—118855, JR{L: Lejopyge laevigata ¥,

KRV
1—6. Huayuania subcalva gen. et sp. nov.
1 B%, X 10, 2. XEAMA WA RBE, X5, 3. RE SR M RE, X6, 4. BE, X6, MBARL WM, B RIAE,
5. B#, X10, 6. REMIHEHNEL, X5.
KBS .HP22; Bi09.118856—118861. JZ1L:Lejopyge laevigata #F ,
7—10. Zhujia hunanensis sp. nov.
Ta—c. REMBERLE, X4, R . EW.BM. 8a,b. L3, X4, holotype, M . MIM. 9. FEHWIHMHHATL L
# X4, 10a,b. RERERLE G RESMIHRBHEH @), X8,
RET HP15c; Hi25.118862—118865. BE{L:Lejopyge laevigata Hf

B v
1—9.  Luaspis decorosa gen. et sp. nov.
la—d. k38, X5, 5, ML, B, 5 . 2a—c. 3k, X 4,holotype , MM, ZF VL, BHHTM . 3a—c. L E, X8, W, ENM
(BRBFE) B, 4. k3, X6. 5.3k, X12, 6.k, X12. 7. L%, X4, 8. EHFHHER, X8. 9. B, X6,
SREE.F 1—8 5 HP27-3, [ 9 Jy HP27d; %i2S:118866—118874, Zhr: B 1—8 } Lejopyge laevigata H & 9
kL ERGEEREKER.
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